Abstract. Neighborly cubical polytopes are known as the cubical analogues of the cyclic polytopes. We define a vector analogous to the h-vector of the cyclic polytopes in order to derive an explicit formula for the face numbers of the neighborly cubical polytopes. These face numbers form a unimodal sequence.
Equivalently, the components of the f -vector are:
For example, each component of the h ′ -vector of a cube is 1 and the h ′ -vector of C 6 4 is (4, 12, 12, 4) . To describe the properties of the h ′ -vectors of the neighborly cubical polytopes, we need the well known cubical analogue of the Dehn-Sommerville equations, which provide linear relations between the components of the f -vectors. We represent these relations as a matrix product as follows:
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An additional linear relation, satisfied by the components of the f -vectors, is known as Euler's relation: 
The following proposition gives generally the components of the h ′ -vector of a neighborly cubical polytope.
Proof. Let C d denote the combinatorial d-cube and let P be any neighborly cubical d-polytope with 2 n (n ≥ d ≥ 2) vertices. From the definition of the neighborly cubical polytope, it is clear that for all 0
defined by d linear equations is symmetric. These equations in question can be expressed as the matrix product f(P )H = h ′ (P ), where the entries of the 
Due to (1) and (2), to know the h ′ -vector of a neighborly cubical polytope is equivalent to knowing its f -vector. The relations between the h ′ -vector and the f -vector can be visualized following an observation of Stanley [9] as adapted by Lee in [6] . We replace the numbers Example. We compute the f -vector of C 6 4 by using the above method. The following proposition gives the complete f -vector of a neighborly cubical polytope. This proposition can be proved by using the concept of the h ′ -vector and its properties given in Proposition 2. The proof is completely analogous to the proof of the corresponding result of neighborly simplicial polytopes (see e.g. [10] , Section 8.4).
The vector a = (a 0 , . . . , a d−1 ) is called unimodal if for some (not necessarily unique) index i, (a 0 , . . . , a i ) is non-decreasing and (a i , . . . , a d−1 ) is non-increasing. The question of unimodality of the members of certain classes of vectors has been of long-standing interest in combinatorics and geometry (see e.g. [3] ). The unimodality of face vectors of certain classes of polytopes is also extensively studied (see e.g. [8, 7] ). The proof of unimodality of a = (a 0 , . . . , a d−1 ), when all a i > 0, is sometimes (as in the case of the following proposition) based on proving the stronger property of log-concavity (a i−1 a i+1 ≤ a 2 i for all 1 < i < n). 
is log-concave if a = (a 0 , . . . , a d−1 ) is a positive log-concave vector. From Proposition 2, it is not difficult to show (by induction on the parameter n) that the h ′ -vectors of the neighborly cubical polytopes are always log-concave. Consequently, due to (2), we obtain that the fvectors of the neighborly cubical polytopes are log-concave.
